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        - COVERING AREAS A AND B WITH A LAYER OF SOIL OVER A LAYER OF
          SOIL/FLY ASH MIXTURE AND REVEGETATING;

        - CAPPING AREA C WITH A LOW-PERMEABILITY COVER, REVEGETATING,
          INSTALLING SUBSURFACE DRAINS, AND PROVIDING TREATMENT OF THE
          COLLECTED GROUND WATER UNTIL THE WATER CAN BE DISCHARGED DIRECTLY
          TO THE FRESHWATER TRIBUTARY;

        - RELOCATING A PORTION OF THE TRIBUTARY ALONG AREA C;

        - PROVIDING AN ALTERNATE WATER SUPPLY FOR RESIDENTIAL AREAS;

        - OBTAINING DEED RESTRICTIONS; AND

        - POST-CLOSURE MONITORING OF SURFACE AND GROUND WATER QUALITY.

THE REMEDIAL ACTIONS TAKEN UNDER THE OPERABLE UNIT ONE HAVE BEEN DESIGNED TO MINIMIZE THE RELEASE OF
CONTAMINANTS FROM THE SITE BY CONTROLLING VARIOUS SOURCES OF CONTAMINATION.  THESE ACTIONS WILL SIGNIFICANTLY
IMPROVE QUALITY OF THE ENVIRONMENT OF THE AREAS STUDIED DURING OPERABLE UNIT TWO.  THE ALTERNATIVES PRESENTED
IN THIS DOCUMENT COMPLEMENT THE REMEDIAL ACTION ASSOCIATED WITH OPERABLE UNIT ONE.

APPROXIMATELY 500 TO 1,000 PEOPLE LIVE WITHIN 1 MILE OF THE CHISMAN CREEK SITE.  LAND USE IN THE IMMEDIATE
VICINITY OF THE SITE IS MAINLY FOR SINGLE FAMILY RESIDENCES.

CHISMAN CREEK SUPPORTS PRIVATE AND COMMERCIAL MARINAS AND NUMEROUS PRIVATE DOCKS, AND IS A POPULAR FISHING
AREA FOR BOTH PRIVATE AND COMMERCIAL FISHERMEN.  PONDS IN THE AREA ARE REPORTEDLY USED FOR
RECREATION AS WELL.

#SH
SITE HISTORY

TWO UNITS OF THE VIRGINIA POWER YORKTOWN POWER GENERATING STATION BEGAN BURNING COAL MIXED WITH PETROLEUM
COKE IN 1957 AND 1958.  COKE IS A DRY, COMBUSTIBLE MATERIAL PRODUCED BY THE DISTILLATION OF OIL AND PETROLEUM
PRODUCTS.  MOST OF THE ORGANIC CONSTITUENTS OF COAL AND COKE ARE REDUCED TO GASES AND ARE EXHAUSTED TO THE
ATMOSPHERE DURING COMBUSTION.  HOWEVER, SOLID RESIDUES ARE ALSO PRODUCED DURING THE COMBUSTION OF COAL AND
COKE.  THESE RESIDUES CONTAIN METALS AND CERTAIN INORGANIC SUBSTANCES WHICH ARE PRESENT IN THE COAL AND COKE
PRIOR TO COMBUSTION.  ONE OF THE SOLID RESIDUES PRODUCED IS FLY ASH WHICH IS
REMOVED FROM THE EXHAUST STREAM DURING COMBUSTION.  FLY ASH MATERIAL WAS PRODUCED AT THE YORKTOWN POWER
GENERATING STATION UNTIL 1974, WHEN VIRGINIA POWER CONVERTED THE STATION TO BURN FUEL.

BETWEEN 1957 AND 1974, VIRGINIA POWER EMPLOYED A PRIVATE CONTRACTOR TO HAUL THE FLY ASH FROM THE YORKTOWN
POWER GENERATING STATION.  LARGE QUANTITIES OF THE FLY ASH WERE DEPOSITED IN FOUR ABANDONED SAND AND GRAVEL
BORROW PITS LOCATED APPROXIMATELY TWO MILES SOUTH OF THE GENERATING STATION IN THE CHISMAN CREEK WATERSHED. 
THE FOUR FLY ASH DISPOSAL AREAS BECAME DESIGNATED AS THE CHISMAN CREEK SUPERFUND SITE.

AREA D WAS PARTIALLY FILLED WITH FLY ASH DURING THE SAME TIME PERIOD AS THE OTHER PITS.  HOWEVER, THE OWNER
OF AREA D REPORTED THAT ALL OF THE FLY ASH WAS REMOVED FROM AREA D AND DEPOSITED IN AREA C BETWEEN 1971 AND
1973.  AREA D WAS REPORTEDLY FILLED WITH CONSTRUCTION RUBBLE GENERATED DURING THE CONSTRUCTION OF PUBLIC
UTILITIES IN THE AREA AT THAT TIME.  SOIL SAMPLES ANALYZED FROM AREA D DURING THE OPERABLE UNIT ONE
INVESTIGATION CONFIRMED THE REMOVAL OF THE FLY ASH.

IN 1980, A DOMESTIC WELL WEST OF AREA C ALONG WOLFTRAP ROAD WAS REPORTED TO HAVE DISCOLORED WATER.  IN
NOVEMBER OF 1980, THE VIRGINIA STATE WATER CONTROL BOARD (SWCB) AND VIRGINIA STATE BOARD OF HEALTH BEGAN
SAMPLING GROUND WATER FROM RESIDENTIAL WELLS IN THE VICINITY OF THE FLY ASH AREAS TO DETERMINE THE TYPES AND
CONCENTRATIONS OF CONTAMINANTS PRESENT.  SUBSEQUENT STUDIES WERE CONDUCTED BY THE VIRGINIA INSTITUTE OF
MARINE SCIENCE (VIMS) AND THE SWCB TO DETERMINE THE NATURE AND EXTENT OF CONTAMINATION IN THE AREA.  THESE
STUDIES FOUND ELEVATED CONCENTRATIONS OF TRACE METALS IN GROUND WATER, SURFACE WATER AND SOIL IN AND ADJACENT
TO THE FLY ASH DISPOSAL AREAS.  THE DATA AND CONCLUSIONS OF THESE STUDIES RESULTED IN THE SITE BEING INCLUDED
ON THE NATIONAL PRIORITIES LIST (NPL) BY THE EPA IN 1983.
 
FOLLOWING THE LISTING OF THE SITE ON THE NPL, EPA CONDUCTED THE OPERABLE UNIT ONE REMEDIAL INVESTIGATION AND
FEASIBILITY STUDY (RI/FS). THE OPERABLE UNIT ONE ROD WAS ISSUED BY EPA IN SEPTEMBER 1986, AND A CONSENT
DECREE WAS SIGNED BY VIRGINIA POWER AND EPA IN SEPTEMBER 1987. A FINAL WORK PLAN FOR REMEDIAL DESIGN/REMEDIAL



ACTION (RD/RA) WAS PREPARED BY VIRGINIA POWER AND CONSTRUCTION BEGAN IN NOVEMBER 1987.
REMEDIAL ACTION FOR OPERABLE UNIT ONE IS SCHEDULED FOR COMPLETION IN DECEMBER 1988.

AT THE REQUEST OF EPA, THE U.S. FISH AND WILDLIFE SERVICE (FWS) CONDUCTED THE OPERABLE UNIT TWO RI TO
EVALUATE THE IMPACT OF CONTAMINANTS AT THE SITE ON FISH AND WILDLIFE RESOURCES AND THEIR HABITAT.  THE FINAL
RI WAS SUBMITTED TO EPA IN SEPTEMBER 1987.  GAI CONSULTANTS, INC. (GAI), A CONTRACTOR TO VIRGINIA POWER,
PREPARED THE FS FOR OPERABLE UNIT TWO AND SUBMITTED THE FINAL FS IN JANUARY 1988.

CHEMICAL ANALYSES OF THE PHYSICAL ENVIRONMENT AND BIOTA AT THE SITE FOR OPERABLE UNIT TWO FOCUSED ON EIGHT
METALS.  THESE WERE ARSENIC, CADMIUM, COPPER, LEAD, NICKEL, SELENIUM, VANADIUM AND ZINC.

NO ORGANIC CONTAMINANTS WERE IDENTIFIED DURING THE OPERABLE UNIT ONE RI THAT WERE ATTRIBUTABLE TO THE FLY
ASH.  THE RESULTS OF THE OPERABLE UNIT TWO RI INDICATE THAT THE SURFACE WATER, SEDIMENT, FISH AND AQUATIC
VEGETATION AT THE SITE CONTAIN ELEVATED LEVELS OF VARIOUS METALS.  THE MOST UBIQUITOUS AND ABUNDANT METALS
WERE NICKEL AND VANADIUM.

PRINCIPLE FINDINGS OF THE OPERABLE UNIT TWO INVESTIGATION ARE PRESENTED BELOW:

        - BIOASSAYS WERE PERFORMED BY THE FWS ON WATER FROM PONDS A, B, C
          AND THE TRIBUTARY USING WATER FLEAS AND FATHEAD MINNOWS AS TEST
          ORGANISMS.  BASED UPON LABORATORY BIOASSAY TESTS, POND A WATER
          AND TRIBUTARY WATER WERE OBSERVED TO EXHIBIT TOXIC EFFECTS TO
          WATER FLEAS.  NO TOXICITY WAS OBSERVED IN ANY OF THE FATHEAD
          MINNOW TESTS.

        - A SEDIMENT BIOASSAY FROM THE CHISMAN CREEK ESTUARY INDICATED A
          LOW LEVEL OF SUBACUTE TOXICITY.  THIS IS BASED ON THE ADVERSE
          IMPACTS ON OSMOREGULATION AND RESPIRATION OBSERVED IN GRASS
          SHRIMP.  NO ADVERSE IMPACTS WERE NOTED AT A SECOND LOCATION, NOR
          WERE ANY IMPACTS NOTED ON A SECOND TEST ORGANISM, THE BLUE
          MUSSEL, AT EITHER LOCATION.

        - THE NUMBER OF SPECIES AND THE NUMBER OF INDIVIDUALS PER SPECIE IN
          THE BENTHIC MACROFAUNAL COMMUNITY OF CHISMAN CREEK WAS
          ESSENTIALLY THE SAME AS THAT OF THE CONTROL ESTUARY, BENNETT
          CREEK.  RESULTS INDICATE THAT THE BENTHIC COMMUNITY OF CHISMAN
          CREEK IS NOT BEING SIGNIFICANTLY IMPACTED BY CONTAMINANTS.

        - A HISTOLOGICAL EVALUATION OF FISH FROM THE FRESHWATER PONDS AND
          OYSTERS FROM CHISMAN CREEK WAS CONDUCTED TO ASSESS THE IMPACT OF
          CONTAMINANTS ON SITE ORGANISMS.  THE EXAMINATION CONCLUDED THAT
          NEITHER GROUP'S HEALTH CONDITION WAS SERIOUSLY IMPACTED BY
          CONTAMINANTS AT THE SITE.

        - EPA EVALUATED THE HUMAN HEALTH EFFECTS ASSOCIATED WITH EATING
          FISH FROM THE PONDS AND OYSTERS FROM THE ESTUARY.  THE DATA
          INDICATES THAT THE CONSUMPTION OF FISH AND OYSTERS DOES NOT
          PRESENT A HUMAN HEALTH HAZARD.

        - THE HUMAN HEALTH RISKS ASSOCIATED WITH THE ACCIDENTAL INGESTION
          OF SURFACE WATER AND SEDIMENTS AT THE SITE WERE FOUND TO BE
          WITHIN EPA GUIDELINES FOR ACCEPTABLE RISKS.

SECTION 121 OF THE COMPREHENSIVE ENVIRONMENTAL RESPONSE, COMPENSATION, AND LIABILITY ACT (CERCLA), 42 U.S.C.
SECTION 9621, PROVIDES THAT REMEDIAL ACTION UNDER CERCLA SHALL, AT A MINIMUM, MEET ANY STANDARDS,
REQUIREMENTS, CRITERIA OR LIMITATIONS UNDER FEDERAL ENVIRONMENTAL STATUTES AND STATE ENVIRONMENTAL AND
FACILITY SITING LAWS WHICH ARE LEGALLY APPLICABLE TO THE HAZARDOUS SUBSTANCES OR POLLUTANTS OR CONTAMINANTS
CONCERNED OR ARE RELEVANT AND APPROPRIATE UNDER THE CIRCUMSTANCES OF THE RELEASE.  SUCH STANDARDS,
REQUIREMENTS, CRITERIA OR LIMITATIONS ARE HEREINAFTER REFERRED TO AS "ARARS".  THE ARARS FOR THE REMEDIAL
ACTION SELECTED FOR OPERABLE UNIT TWO OF THE CHISMAN CREEK SITE, DESCRIBED HEREIN, WERE IDENTIFIED ON THE
BASIS OF THE REQUIREMENTS OF SECTION 121(D)(2)(A)(I) ET SEQ. OF CERCLA; THE GUIDANCE ON
FEASIBILITY STUDIES UNDER CERCLA (EPA, JUNE 1985, PP. 5-9 TO 5-13); AND THE NATIONAL CONTINGENCY PLAN (NCP)
40 C.F.R. PART 300.  TABLE 1 PRESENTS THE STANDARDS AND CRITERIA FOR THE EIGHT METALS (ARSENIC,



CADMIUM, COPPER, LEAD, NICKEL, SELENIUM, VANADIUM, AND ZINC) THAT WERE THE FOCUS OF THE OPERABLE UNIT TWO RI
AND FS.

TABLE 2 SUMMARIZES THE EXCEEDANCE OF ARARS FOR SUCH METALS.  ALL EXCEEDANCES WERE FOUND IN SURFACE WATER AT
THE SITE.  TABLE 2 INCLUDES THE LOCATIONS AND ANALYTICAL RESULTS OF THE SAMPLES AND THE VALUE OF
THE ARARS THAT WERE EXCEEDED.

THE PRECEDING TABLE DID NOT LIST VANADIUM SINCE VANADIUM IS PRESENTLY AN INORGANIC FOR WHICH ARARS HAVE NOT
BEEN PROMULGATED. HOWEVER, EPA HAS RECENTLY DEVELOPED AN UNPUBLISHED ESTIMATED ADVISORY CONCENTRATION (EAC)
FOR VANADIUM.  THIS VALUE IS 7.7 PARTS PER BILLION (PPB) IN FRESHWATER SYSTEMS.  A SALTWATER EAC HAS NOT BEEN
ESTABLISHED TO DATE.

THE FEDERAL REGISTER STATES:  "NONPROMULGATED ADVISORIES AND GUIDANCE DOCUMENTS ISSUED BY FEDERAL OR STATE
GOVERNMENTS DO NOT HAVE THE STATUS OF POTENTIAL ARARS.".  (52 FR 32497, AUGUST 27, 1987.). SINCE THE EAC FOR
VANADIUM IS UNPUBLISHED, THE PUBLIC HAS NOT HAD THE OPPORTUNITY FOR COMMENT AND IT APPEARS THAT THIS IS THE
FIRST SITE THE EAC FOR VANADIUM HAS BEEN APPLIED.  THEREFORE, COMPARISONS OF THE CHISMAN CREEK SITE DATA WITH
THE VANADIUM EAC MUST BE MADE WITH CAUTION.

THE FOLLOWING TABLE PRESENTS A SUMMARY OF THE RESULTS FROM THE OPERABLE UNIT TWO RI FROM THE ANALYSIS OF
SURFACE WATER FOR VANADIUM.
 
THE EP TOXICITY TEST IS PRESENTLY THE ONLY ARAR THAT HAS BEEN DEVELOPED BY EPA OR THE STATE OF VIRGINIA FOR
SEDIMENT QUALITY THAT APPLIES TO THE METALS OF CONCERN STUDIED IN THIS INVESTIGATION.  THE EP
TOXICITY TEST IS USED TO DETERMINE IF A SOLID SUBSTANCE IS A HAZARDOUS WASTE AND SUBJECT TO THE RESOURCE
CONSERVATION AND RECOVERY ACT.  CH2M HILL A CONTRACTOR FOR EPA, CONDUCTED EP TOXICITY TESTS ON SEDIMENTS AND
FLY ASH FROM THE SITE DURING THE OPERABLE UNIT ONE INVESTIGATION.  BASED ON THESE TEST RESULTS, NONE OF THE
SAMPLES TESTED, INCLUDING THE ASH ITSELF, MAY BE DEFINED AS A RCRA HAZARDOUS WASTE.

REMEDIAL OBJECTIVES

BASED ON THE GUIDELINES FOR THE SELECTION OF REMEDIES IN CERCLA SECTION 121, THE NCP, AND THE PREVIOUS
OBJECTIVES FOR OPERABLE UNIT ONE, FIVE REMEDIAL ACTION OBJECTIVES HAVE BEEN DEVELOPED FOR OPERABLE UNIT
TWO.

        1. PREVENT DIRECT CONTACT:  PREVENT HUMAN CONTACT WITH SURFACE
   WATER AND SEDIMENTS CONTAINING TRACE ELEMENTS WHICH ARE IN EXCESS OF
   ARARS OR OTHERWISE MAY ADVERSELY AFFECT HUMAN HEALTH.

        2. PREVENT INGESTION OF CONTAMINATED SURFACE WATER OR SEDIMENTS:
   PREVENT HUMAN CONSUMPTION OF WATER OR SEDIMENTS CONTAINING TRACE
   ELEMENTS WHICH ARE IN EXCESS OF ARARS OR OTHERWISE MAY ADVERSELY AFFECT
   HUMAN HEALTH.

        3. PROTECT WETLANDS:  PROTECT ENVIRONMENT BY PREVENTING OR
   MINIMIZING DISRUPTION OR DESTRUCTION OF EXISTING WETLANDS THAT MIGHT
   RESULT FROM THE IMPLEMENTATION OF REMEDIAL ACTIONS AT THE SITE.

        4. PROTECT WATER AND SEDIMENT:  PREVENT DEGRADATION OF SURFACE
   WATER AND SEDIMENTS TO LEVELS THAT ARE IN EXCESS OF ARARS AND THAT MAY
   ADVERSELY AFFECT HUMAN HEALTH OR THE ENVIRONMENT.

        5. RESTORE SURFACE WATER QUALITY:  RESTORE THE QUALITY OF SURFACE
   WATER TO LEVELS THAT ATTAIN ARARS OR LEVELS THAT ARE OTHERWISE NECESSARY
   TO PROTECT HUMAN HEALTH AND THE ENVIRONMENT.

#AE
EVALUATION OF ALTERNATIVES

THE REMEDIAL ALTERNATIVES EVALUATED IN THE FS ARE SUMMARIZED BELOW. A SEPARATE GROUP OF ALTERNATIVES IS
PRESENTED FOR EACH OF THE THREE AREAS OF THE OPERABLE UNIT TWO INVESTIGATION:  THE PONDS, THE FRESHWATER
TRIBUTARY, AND THE CHISMAN CREEK ESTUARY (SEE TABLE 4).

I. PONDS A, B, AND C



THE SURFACE WATER QUALITY IN PONDS B AND C WERE DOCUMENTED TO BE BELOW ALL ARARS AND THERE WERE NO ADVERSE
EFFECTS OBSERVED FROM THE TEST ORGANISMS THAT WERE EXPOSED TO THE SURFACE WATER FROM PONDS B AND C.
THEREFORE, THE REMEDIAL ACTION ALTERNATIVES CONSIDERED IN THE OPERABLE UNIT TWO FS FOCUS PRIMARILY ON 
POND A.

ALTERNATIVE 1:  NO ACTION (PONDS A, B, AND C)
 
THE NO ACTION ALTERNATIVE IS A VIABLE ALTERNATIVE AND PROVIDES A BASELINE FOR COMPARISON TO THE OTHER
ALTERNATIVES.  ALTERNATIVE 1 INCLUDES A WATER QUALITY MONITORING PROGRAM FOR EACH OF THE THREE PONDS.
THIS PROGRAM WILL BE DESIGNED TO DETERMINE THE EFFECTIVENESS OF THE REMEDIAL ACTIONS ASSOCIATED WITH THE
OPERABLE UNIT ONE ROD.  THE ESTIMATED PRESENT-WORTH COST OF THIS ALTERNATIVE IS $85,000.

ALTERNATIVE 2:  FILL POND A
 
ALTERNATIVE 2 CONSISTS OF THE COMPLETE FILLING OF POND A. IMPLEMENTATION OF THIS ACTION WOULD INVOLVE
DRAINING THE POND AND DISCHARGING THE WATER TO THE TRIBUTARY; ACQUIRING AND PLACING BORROW SOIL WITHIN THE
DEWATERED POND; IMPLEMENTATION OF A SURFACE DRAINAGE SYSTEM TO DIRECT THE SURFACE WATER THAT PREVIOUSLY
DISCHARGED INTO THE POND TO THE DOWNSTREAM TRIBUTARY; AND A SEEDING PROGRAM TO ESTABLISH A LONG-TERM
VEGETATIVE STAND ON TOP OF THE NEW FILL.  ALTERNATIVE 2 ALSO INCLUDES A WATER QUALITY MONITORING PROGRAM FOR
PONDS B AND C.  THE ESTIMATED PRESENT-WORTH COST OF THIS ALTERNATIVE IS $966,000.

ALTERNATIVE 3:  LAND USE RESTRICTIONS

ALTERNATIVE 3, LAND USE RESTRICTIONS, INVOLVES INSTALLING A SIX-FEET HIGH CHAIN LINK FENCE AROUND POND A TO
PREVENT UNAUTHORIZED ACCESS TO THE WATER.  IT ALSO INCLUDES OBTAINING DEED RESTRICTIONS FOR THE PROPERTY
CONTAINING PONDS A, B, AND C.  DEED RESTRICTIONS FOR THE ADJACENT AREAS WOULD BE OBTAINED AS PART OF THE
REMEDIAL ACTION ASSOCIATED WITH THE OPERABLE UNIT ONE ROD.  THESE ADDITIONAL RESTRICTIONS WOULD BE INTENDED
TO PROHIBIT THE USE OF THE PONDS. ALTERNATIVE 3 ALSO INCLUDES A WATER QUALITY MONITORING PROGRAM FOR EACH OF
THE PONDS.  THIS PROGRAM WOULD BE DESIGNED TO DETERMINE THE EFFECTIVENESS OF THE REMEDIAL ACTIONS.  THE
ESTIMATED PRESENT-WORTH COST OF THIS ALTERNATIVE IS $175,000.

ALTERNATIVE 4:  ONE-TIME TREATMENT OF POND A WATER

THIS ALTERNATIVE INVOLVES ONE-TIME TREATMENT OF POND A WATER TO LOWER THE CONCENTRATION OF NICKEL IN THE
POND.  A MOBILE TREATMENT UNIT WOULD BE USED TO LOWER THE NICKEL CONCENTRATION FROM APPROXIMATELY 16 TO
ABOUT 9 PPB.  WATER WOULD BE PUMPED TO THE PLANT, THE NICKEL REMOVED, AND THE EFFLUENT RETURNED TO THE POND. 
THE PROCESS WOULD CONTINUE UNTIL THE NICKEL LEVEL IS REDUCED BELOW ARARS.  THIS IS EXPECTED TO TAKE LESS THAN
TWO WEEKS OF TREATMENT; HOWEVER, MOBILIZATION TIME WOULD EXTEND THE TOTAL TIME REQUIRED TO IMPLEMENT THIS
OPTION.  ALTERNATIVE 4 ALSO INCLUDES A WATER QUALITY MONITORING PROGRAM FOR EACH OF THE PONDS.  THIS PROGRAM
WOULD BE DESIGNED TO DETERMINE THE EFFECTIVENESS OF THE REMEDIAL MEASURES.  THE ESTIMATED PRESENT-WORTH COST
OF THIS ALTERNATIVE IS $538,000.

ALTERNATIVE 5:  SURFACE DRAINAGE MODIFICATIONS NEAR POND A

THIS ALTERNATIVE UTILIZES THE TECHNOLOGY OF THE ADDITION OF RUNOFF WATER TO POND A TO REDUCE THE
CONCENTRATION OF CONTAMINANTS.  THE REMEDIAL ACTION ASSOCIATED WITH OPERABLE UNIT ONE REQUIRES COVERING AREA
A WITH A SOIL COVER.  ALTERNATIVE 5 SUGGESTS DIVERTING THE SURFACE RUNOFF FROM AREA A INTO POND A, WHICH
DISCHARGES TO THE FRESHWATER TRIBUTARY AT THE OUTLET OF POND A.  THIS ALTERNATIVE ALSO INCLUDES A
WATER QUALITY MONITORING PROGRAM FOR EACH OF THE PONDS TO EVALUATE THE EFFECTIVENESS OF THE REMEDIAL
MEASURES.  THE ESTIMATED PRESENT-WORTH COST OF THIS ALTERNATIVE IS $137,000.

ALTERNATIVE 6:  DREDGE POND A SEDIMENTS

ALTERNATIVE 6 CONSISTS OF DREDGING THE SEDIMENTS FROM POND A TO REMOVE SEDIMENTS THAT MAY CONTAIN ASH AND
TRACE ELEMENTS.  A HYDRAULIC DREDGE WOULD BE THE MOST APPROPRIATE PIECE OF EQUIPMENT FOR IMPLEMENTING
THIS ALTERNATIVE.  THE MATERIAL COLLECTED BY THE DREDGE WOULD BE    DEWATERED, DISPOSED OF ON-SITE, AND
COVERED WITH A SOIL LAYER IN    ACCORDANCE WITH THE OPERABLE UNIT ONE REMEDIATION.  ALTERNATIVE 6 ALSO  
INCLUDES A WATER QUALITY MONITORING PROGRAM FOR EACH OF THE PONDS TO EVALUATE THE EFFECTIVENESS OF THE
REMEDIAL MEASURES.  THE ESTIMATED PRESENT-WORTH COST OF THIS ALTERNATIVE IS $281,000.

TABLE 4 SUMMARIZES THE COMPARISON OF THE ALTERNATIVES FOR THE PONDS WITH RESPECT TO TECHNICAL FEASIBILITY;
ENVIRONMENTAL, INSTITUTIONAL, AND PUBLIC HEALTH CONSIDERATIONS; AND COST-EFFECTIVENESS.  TABLE 5 PRESENTS
A SUMMARY OF THE TECHNICAL FEASIBILITY AND SPECIFICALLY ADDRESSES THE PERFORMANCE, RELIABILITY, AND



IMPLEMENTABILITY OF EACH ALTERNATIVE.  A SUMMARY OF THE CERCLA/SARA CLEAN-UP STANDARD ATTAINMENT IS PRESENTED
IN TABLE 6.  TABLE 7 IS A FINAL SUMMARY PRESENTING A QUALITATIVE AND QUANTITATIVE COMPARISON OF THE
ALTERNATIVES FOR THE PONDS.

II. FRESHWATER TRIBUTARY

ALTERNATIVE 1:  NO ACTION
 
THE NO ACTION ALTERNATIVE IS A VIABLE ALTERNATIVE AND PROVIDES A BASELINE FOR COMPARISON TO THE OTHER
ALTERNATIVES.  ALTERNATIVE 1 INCLUDES A STREAM WATER QUALITY MONITORING PROGRAM OF THE FRESHWATER
TRIBUTARY TO EVALUATE THE EFFECTIVENESS OF THE REMEDIAL ACTIONS ASSOCIATED WITH THE OPERABLE UNIT ONE ROD. 
THE ESTIMATED PRESENT-WORTH COST OF THIS ALTERNATIVE IS $75,000.

ALTERNATIVE 2:  TRIBUTARY RELOCATION

ALTERNATIVE 2 CONSISTS OF RELOCATING APPROXIMATELY 2100 FEET OF THE FRESHWATER TRIBUTARY THAT IS LOCATED
ADJACENT TO AREA C AND FILLING IN THE OLD REACH.  THE PURPOSE OF THIS ALTERNATIVE IS TO RECHANNEL THE
SURFACE WATER DRAINAGE FROM THE CHISMAN CREEK SITE SO THAT IT IS NO LONGER EXPOSED TO TRIBUTARY SEDIMENTS
THAT MAY CONTAIN INORGANICS ABOVE BACKGROUND LEVELS.

IMPLEMENTATION OF THIS ACTION WOULD INCLUDE THE EXCAVATION OF A NEW CHANNEL AND ESTABLISHMENT OF VEGETATION
ON THE BANKS OF THE RELOCATED STREAM.  THE RELOCATED CHANNEL WOULD BE CONSTRUCTED SIMILAR TO THE EXISTING
CHANNEL IN TERMS OF LENGTH, MEANDER RATIO, CHANNEL DIMENSIONS AND SLOPES, BED PARTICLE SIZE, AND BANK
VEGETATION.  ALTERNATIVE 2 ALSO INCLUDES A WATER QUALITY MONITORING PROGRAM IN THE TRIBUTARY TO EVALUATE THE
EFFECTIVENESS OF THE REMEDIAL MEASURES.  THE ESTIMATED PRESENT-WORTH COST OF THIS ALTERNATIVE IS $164,000.

ALTERNATIVE 3:  DREDGE TRIBUTARY

ALTERNATIVE 3 CONSISTS OF DREDGING THE SEDIMENTS FROM THE FRESHWATER TRIBUTARY LOCATED ADJACENT TO AREA C
(APPROXIMATELY 2100 FEET) IN ORDER TO REMOVE SEDIMENTS CONTAINING INORGANICS ABOVE BACKGROUND.  HAND-HELD
DREDGING EQUIPMENT MAY BE USED TO REMOVE SEDIMENTS FROM THE TRIBUTARY.  THE COLLECTED MATERIAL WOULD BE
DEWATERED, DISPOSED ON SITE, AND ULTIMATELY COVERED WITH A LAYER OF SOIL IN ACCORDANCE WITH OPERABLE UNIT ONE
REMEDIATION.  ALTERNATIVE 3 ALSO INCLUDES A WATER QUALITY MONITORING PROGRAM FOR THE TRIBUTARY TO
EVALUATE THE EFFECTIVENESS OF THE PROPOSED REMEDIAL MEASURES.  THE ESTIMATED PRESENT-WORTH COST OF THIS
ALTERNATIVE IS $127,000.
 
TABLE 8 SUMMARIZES THE COMPARISON OF THE ALTERNATIVES FOR THE FRESHWATER TRIBUTARY WITH RESPECT TO TECHNICAL
FEASIBILITY; ENVIRONMENTAL, INSTITUTIONAL, AND PUBLIC HEALTH CONSIDERATIONS; AND COST-EFFECTIVENESS.  TABLE 9
PRESENTS A SUMMARY OF THE TECHNICAL FEASIBILITY AND SPECIFICALLY ADDRESSES THE PERFORMANCE, RELIABILITY, AND
IMPLEMENTABILITY OF EACH ALTERNATIVE.  A SUMMARY OF THE CERCLA CLEANUP
STANDARDS ATTAINED IS PRESENTED IN TABLE 10.  TABLE 11 IS A FINAL SUMMARY PRESENTING A QUALITATIVE AND
QUANTITATIVE COMPARISON OF THE ALTERNATIVES FOR THE FRESHWATER TRIBUTARY.

III. CHISMAN CREEK ESTUARY

ALTERNATIVE 1:  NO ACTION

THE NO ACTION ALTERNATIVE IS A VIABLE ALTERNATIVE AND PROVIDES A BASELINE FOR COMPARISON TO THE OTHER
ALTERNATIVE.  ALTERNATIVE 1 INCLUDES A WATER QUALITY MONITORING PROGRAM OF THE ESTUARY TO EVALUATE
THE EFFECTIVENESS OF THE REMEDIAL ACTIONS ASSOCIATED WITH THE OPERABLE UNIT ONE ROD.  THE ESTIMATED
PRESENT-WORTH COST OF THIS ALTERNATIVE IS $170,000.

ALTERNATIVE 2:  DREDGE SEDIMENTS

ALTERNATIVE 2 CONSISTS OF DREDGING APPROXIMATELY 6.7 ACRES OF THE CHISMAN CREEK ESTUARY IN ORDER TO REMOVE
SEDIMENTS CONTAINING ELEVATED LEVELS OF INORGANICS.  SEDIMENT REMOVAL OPERATIONS IN THIS AREA, WHILE
TECHNICALLY FEASIBLE, WOULD BE COMPLEX.  WATER DEPTHS IN THE AFFECTED PART OF THE ESTUARY RANGE FROM A FEW
INCHES IN THE UPSTREAM AREA TO A FEW FEET IN THE MOST DOWNSTREAM LOCATION.

CONVENTIONAL BARGE-MOUNTED DREDGING OPERATIONS WOULD THUS BE IMPRACTICAL, UNLESS AN ACCESS CHANNEL WAS ALSO
DREDGED.  PORTABLE TRUCK-OR PONTOON-MOUNTED HYDRAULIC DREDGES WOULD BE MOST APPROPRIATE. MECHANICAL DREDGES
MAY BE REQUIRED WHERE ACCESS IS LIMITED, THE WATER DEPTH TOO SHALLOW, OR WATER SUPPLY FOR SLURRY OPERATIONS
INSUFFICIENT. ACCESS ROADS FOR INGRESS AND EGRESS TO THE ESTUARY AND HAULING OF DREDGED SPOILS WOULD HAVE AN



ADVERSE IMPACT ON ADJACENT AREAS.

DISPOSAL WOULD BE VIA HOPPER TRUCKS, SUPPLEMENTED BY SMALL BARGES WHERE THE DRAFT IS SUFFICIENT.  DUE TO THE
LARGE VOLUME OF DREDGED MATERIAL, OFF-SITE DISPOSAL WOULD BE NECESSARY.  TWO GENERAL SITES ARE POSSIBLE FOR
OFF-SITE DISPOSAL.  THE CRANEY ISLAND DISPOSAL SITE, LOCATED AT PORT OF HAMPTON ROADS, HAS ACCEPTED DREDGED
MATERIALS OF SIMILAR COMPOSITION IN THE PAST.  OCEAN DISPOSAL MAY ALSO BE PERMISSIBLE, ASSUMING THAT THE
MATERIALS ARE FOUND TO MEET THE CRITERIA FOR THIS TYPE OF DISPOSAL.

        ALTERNATIVE 2 ALSO INCLUDES A WATER QUALITY MONITORING PROGRAM FOR THE CHISMAN CREEK ESTUARY TO
EVALUATE THE EFFECTIVENESS OF THE PROPOSED REMEDIAL MEASURES.  THE ESTIMATED PRESENT-WORTH COST OF THIS
ALTERNATIVE IS $3,008,000.

TABLE 12 SUMMARIZES THE COMPARISON OF THE ALTERNATIVES FOR THE CHISMAN CREEK ESTUARY WITH RESPECT TO
TECHNICAL FEASIBILITY; ENVIRONMENTAL, INSTITUTIONAL, AND PUBLIC HEALTH CONSIDERATIONS; AND
COST-EFFECTIVENESS.  TABLE 13 PRESENTS A SUMMARY OF THE TECHNICAL FEASIBILITY AND SPECIFICALLY ADDRESSES THE
PERFORMANCE, RELIABILITY, AND IMPLEMENTABILITY OF EACH ALTERNATIVE.  A SUMMARY OF THE CERCLA CLEANUP
STANDARDS ATTAINMENT IS PRESENTED IN TABLE 14.  TABLE 15 IS A FINAL SUMMARY PRESENTING A QUALITATIVE
COMPARISON OF THE ALTERNATIVES FOR THE CHISMAN CREEK ESTUARY.

#RA
RECOMMENDED ALTERNATIVE

AFTER CAREFUL CONSIDERATION OF THE PROPOSED REMEDIAL ALTERNATIVES AND IN ACCORDANCE WITH SECTION 121 OF
CERCLA, 42 USC SECTION 9621, AND THE NATIONAL CONTINGENCY PLAN (NCP), 50 FED. REG. 47912, NOVEMBER 20,
1985 (CODIFIED AT 40 CFR PART 300), THE RECOMMENDED ALTERNATIVE FOR THE PONDS IS ALTERNATIVE 5, SURFACE
DRAINAGE MODIFICATION NEAR POND A.  THE RECOMMENDED ALTERNATIVE FOR THE FRESHWATER TRIBUTARY IS ALTERNATIVE
1, NO ACTION, AND THE RECOMMENDED ALTERNATIVE FOR THE CHISMAN CREEK ESTUARY IS ALTERNATIVE 1, NO ACTION.

RATIONALE FOR RECOMMENDATION

PONDS A, B, AND C
 
ALTERNATIVE 5, THE SURFACE DRAINAGE MODIFICATION NEAR POND A, WAS JUDGED TO BE PREFERABLE TO THE OTHER
ALTERNATIVES PROPOSED IN THE FS FOR THE FOLLOWING REASONS:

        - EPA EVALUATED THE HUMAN HEALTH EFFECTS ASSOCIATED WITH EATING
   FISH FROM THE PONDS.  THE DATA INDICATED THAT THE CONSUMPTION OF FISH
   FROM THE PONDS DOES NOT PRESENT A HUMAN HEALTH HAZARD.

        - THE HUMAN HEALTH RISKS ASSOCIATED WITH THE ACCIDENTAL INGESTION
   OF WATER OR SEDIMENT WHILE SWIMMING IN THE PONDS WERE FOUND TO BE WITHIN
   EPA GUIDELINES FOR ACCEPTABLE RISKS.

        - A HISTOLOGICAL EVALUATION OF FISH FROM THE PONDS CONCLUDED THAT
   THE HEALTH CONDITION OF THE FISH WAS NOT SERIOUSLY IMPACTED BY
   CONTAMINANTS AT THE SITE.

        - BY DIVERTING SURFACE RUNOFF FROM AREA A INTO POND A,
   CONCENTRATIONS OF INORGANICS IN POND A WILL SIGNIFICANTLY DECREASE.
   WATER QUALITY MODELING HAS PREDICTED ALTERNATIVE 5 WILL ACHIEVE THE
   LOWEST EQUILIBRIUM CONCENTRATION OF NICKEL AND VANADIUM.  WITHIN FIVE
   YEARS NICKEL IS PREDICTED TO DECREASE FROM 16 PPB TO 4 PPB AND VANADIUM
   SHOULD BE REDUCED FROM 72 PPB TO 9 PPB (SEE FIGURES 3 AND 4).

        - SURFACE DRAINAGE MODIFICATIONS MAY BE IMPLEMENTED WITH
   ESSENTIALLY NO ADVERSE IMPACTS TO THE ENVIRONMENT DURING CONSTRUCTION.

        - EROSION OF FLY ASH FROM AREA A INTO POND A WILL BE ELIMINATED BY
   THE CAPPING AND REVEGETATION OF AREA A AS REQUIRED BY THE OPERABLE UNIT
   ONE ROD.

        - ALTERNATIVE 5 IN CONJUNCTION WITH THE REMEDIAL ACTION ASSOCIATED
   WITH THE OPERABLE UNIT ONE ROD, WILL PROVIDE AN IMPROVED WETLAND HABITAT



   FOR THE FRESHWATER FISH, OTHER AQUATIC FAUNA, FLOATING AND ROOTED
   VEGETATION, AND OTHER ORGANISMS THAT INHABIT POND A.

        - ALTERNATIVE 1, NO ACTION, WAS NOT CHOSEN BECAUSE ALTERNATIVE 5 IS
   MORE PROTECTIVE OF THE ENVIRONMENT.  ALTERNATIVE 5 WILL LOWER THE
   CONCENTRATION OF VANADIUM TO APPROXIMATELY 10 PPB, LESS THAN HALF OF THE
   CONCENTRATION ACHIEVED BY NO ACTION.

         - ALTERNATIVE 2, FILLING POND A, POSES THE GREATEST ENVIRONMENTAL
   IMPACT SINCE IT WOULD ELIMINATE 3 ACRES OF OPEN-WATER WETLAND HABITAT.

        - ALTERNATIVE 3, LAND USE RESTRICTIONS, WILL NOT REDUCE THE AMOUNT
   OF INORGANICS PRESENT IN POND A, NOR WERE THERE ANY COMPELLING HUMAN
   HEALTH CONCERNS THAT WARRANT RESTRICTING SITE ACCESS.

        - ALTERNATIVE 4, ONE-TIME TREATMENT OF POND A WATER, WAS NOT
   SELECTED BECAUSE AVAILABLE PRACTICABLE TREATMENT METHODS WILL NOT REDUCE
   THE VANADIUM CONCENTRATION BELOW THEIR PRESENT LEVELS IN POND A.

        - ALTERNATIVE 5 WILL MEET ALL ARARS (SEE TABLE 16).

        - ALTERNATIVE 6, DREDGING POND A, WILL HAVE A SIGNIFICANT
   SHORT-TERM IMPACT ON THE WATER QUALITY DUE TO THE RESUSPENSION OF
   INORGANICS.  ADDITIONALLY, DREDGING WOULD HAVE A SEVERE IMPACT ON THE
   BENTHIC COMMUNITY OF POND A.

FRESHWATER TRIBUTARY

ALTERNATIVE 1, NO ACTION, WAS JUDGED TO BE PREFERABLE TO THE OTHER ALTERNATIVES PROPOSED IN THE FS FOR THE
FOLLOWING REASONS:

        - THE HUMAN HEALTH RISKS ASSOCIATED WITH THE ACCIDENTAL INGESTION
   OF WATER OR SEDIMENT OF THE FRESHWATER TRIBUTARY WERE FOUND TO BE WITHIN
   EPA GUIDELINES FOR ACCEPTABLE RISKS.

        - PRIOR TO THE TRIBUTARY RELOCATION, FLY ASH WAS DIRECTLY ERODED
   FROM AREA C AND INTO THE TRIBUTARY.  THE RELOCATION OF THE TRIBUTARY
   THAT HAS BEEN COMPLETED AND THE CAPPING OF AREA C WILL ELIMINATE ANY
   ADDITIONAL FLY ASH FROM BEING DIRECTLY SUPPLIED TO THE TRIBUTARY.

        - THE GROUND WATER TREATMENT AND THE CAPPING OF AREA C ASSOCIATED
   WITH THE OPERABLE UNIT ONE ROD SHOULD ALLOW ARARS FOR NICKEL AND LEAD TO
   BE MET AND VANADIUM CONCENTRATIONS TO BE SIGNIFICANTLY REDUCED IN THE TRIBUTARY.

        - CONCENTRATIONS OF INORGANICS THAT WILL EXIST IN THE SURFACE WATER
   AND SEDIMENTS AFTER THE REMEDIATION ASSOCIATED WITH THE OPERABLE UNIT
   ONE ROD CANNOT BE PRECISELY QUANTIFIED; HOWEVER, THE CONCENTRATION OF
   INORGANICS SHOULD BE FULLY ACCEPTABLE FOR THE PROTECTION OF HUMAN HEALTH
   AND THE ENVIRONMENT.  AS PREVIOUSLY DISCUSSED, THE NO ACTION ALTERNATIVE
   INCLUDES PERIODIC WATER QUALITY MONITORING OF THE TRIBUTARY IN ORDER TO
   QUANTIFY THE CONCENTRATION OF INORGANICS PRESENT AFTER THE REMEDIATION
   ASSOCIATED WITH THE OPERABLE UNIT ONE ROD.  IN ADDITION, A COMPREHENSIVE
   SAMPLING PROGRAM IS BEING CONDUCTED BY EPA DURING THE PRESENT REMEDIAL
   ACTION AT THE SITE.  IF ELEVATED CONCENTRATIONS OF INORGANICS ARE
   DETERMINED TO EXIST DURING OR AFTER REMEDIATION, ANY ACTIONS NEEDED TO
   FURTHER PROTECT PUBLIC HEALTH AND THE ENVIRONMENT WILL BE TAKEN.

        - ALTERNATIVE 2, TRIBUTARY RELOCATION WAS NOT SELECTED SINCE 900
   FEET OF THE 2100 FEET PROPOSED FOR RELOCATION IN ALTERNATIVE 2 HAS
   RECENTLY BEEN COMPLETED AS PART OF THE REMEDIATION FOR OPERABLE UNIT
   ONE.  THE FISH AND WILDLIFE SERVICE HAS REQUESTED THAT NO FURTHER
   ACTIONS BE UNDERTAKEN IN THE TRIBUTARY.  EPA AGREES THAT FURTHER
   RELOCATION ACTIVITIES ARE UNNECESSARY AND WOULD DISTURB THE FRAGILE



   WETLAND WHICH IS PRESENTLY RECOVERING FROM THE INITIAL REMEDIAL ACTION.

        - ALTERNATIVE 3, DREDGE TRIBUTARY, WAS NOT SELECTED BECAUSE
   DREDGING TRIBUTARY SEDIMENTS WILL HAVE A SIGNIFICANT SHORT-TERM IMPACT
   ON THE WATER QUALITY DUE TO THE RESUSPENSION OF INORGANICS.
   ADDITIONALLY, DREDGING WOULD HAVE A SEVERE IMPACT ON THE BENTHIC
   COMMUNITY IN THE TRIBUTARY.

        CHISMAN CREEK ESTUARY

        - ALTERNATIVE 1, NO ACTION, WAS JUDGED TO BE PREFERABLE TO THE
   OTHER ALTERNATIVE PROPOSED IN THE FS FOR THE FOLLOWING REASONS:

        - EPA EVALUATED THE HUMAN HEALTH EFFECTS ASSOCIATED WITH EATING
   OYSTERS FROM THE CHISMAN CREEK ESTUARY.  THE DATA INDICATE THAT THE
   CONSUMPTION OF OYSTERS FROM THE ESTUARY DOES NOT PRESENT A HUMAN HEALTH
   HAZARD.

        - THE HUMAN HEALTH RISKS ASSOCIATED WITH THE ACCIDENTAL INGESTION
   OF WATER OR SEDIMENT FROM THE ESTUARY WERE FOUND TO BE WITHIN EPA
   GUIDELINES FOR ACCEPTABLE RISKS.

        - A HISTOLOGICAL EVALUATION OF OYSTERS FROM THE ESTUARY CONCLUDED
   THAT THE HEALTH CONDITION OF THE OYSTERS WAS NOT SERIOUSLY IMPACTED BY
   CONTAMINANTS AT THE SITE.

         - THE NUMBER OF SPECIES AND THE NUMBER OF INDIVIDUALS IN THE
   BENTHIC MACROFAUNAL COMMUNITY OF CHISMAN CREEK WAS ESSENTIALLY THE SAME
   AS THAT OF THE CONTROL ESTUARY, BENNETT CREEK.

        - IT IS EXPECTED THAT THE ESTUARY WATER QUALITY WILL IMPROVE AFTER
   AREA C REMEDIATION HAS BEEN COMPLETED, AS BOTH THE QUALITY OF THE
   TRIBUTARY WATER IS IMPROVED AND THE SEDIMENT LOAD CONTAINING INORGANICS
   IS ELIMINATED.

        - ALTERNATIVE 2, DREDGE ESTUARY SEDIMENTS, WAS NOT SELECTED BECAUSE
   APPROXIMATELY TWO ACRES OF HIGH QUALITY SALT MARSH WOULD BE EXTENSIVELY
   DISTURBED BY DREDGING ACTIVITIES.  ADDITIONALLY, RESUSPENSION OF TRACE
   ELEMENTS WOULD OCCUR DURING DREDGING, POSSIBLY CAUSING IMPACTS ON
   DOWNGRADIENT AREAS THAT ARE PRESENTLY NOT AFFECTED AND DREDGING WOULD
   HAVE A SEVERE IMPACT ON THE BENTHIC COMMUNITY.

        THE NO ACTION ALTERNATIVE INCLUDES PERIODIC MONITORING OF WATER
   QUALITY IN THE UPPERMOST PORTION OF THE ESTUARY.  AS PREVIOUSLY
   DISCUSSED, IF ELEVATED CONCENTRATIONS OF INORGANICS ARE DETERMINED TO
   EXIST AFTER THE REMEDIATION ASSOCIATED WITH THE OPERABLE UNIT ONE ROD,
   APPROPRIATE MEASURES WILL BE TAKEN.

        THE MONITORING PROGRAM FOR THE PONDS, THE TRIBUTARY, AND THE
   ESTUARY WILL BE FURTHER DEVELOPED DURING THE REMEDIAL DESIGN AND MAY
   INCLUDE, BUT NOT BE LIMITED TO, WATER QUALITY ANALYSIS, SEDIMENT QUALITY
   ANALYSIS, AND "TRIGGER VALUES" FOR BOTH WATER AND SEDIMENT THAT WILL
   DETERMINE THE APPROPRIATE OF ADDITIONAL BIOASSAYS.

        EACH RECOMMENDED ALTERNATIVE FOR THE PONDS, THE TRIBUTARY, AND THE
   ESTUARY, IS PROTECTIVE OF HUMAN HEALTH AND THE ENVIRONMENT, IS COST
   EFFECTIVE, AND UTILIZES PERMANENT SOLUTIONS AND ALTERNATIVE TREATMENT
   TECHNOLOGIES OR RESOURCE RECOVERY TECHNOLOGIES TO THE MAXIMUM EXTENT
   PRACTICABLE.  THE COMBINATION OF REMEDIES FOR OPERABLE UNITS ONE AND TWO
   SATISFY THE PREFERENCE FOR TREATMENT THAT REDUCES TOXICITY, MOBILITY, OR
   VOLUME AS A PRINCIPAL ELEMENT.
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                         CHISMAN CREEK SUPERFUND SITE
                        GRAFTON, YORK COUNTY, VIRGINIA

                            RESPONSIVENESS SUMMARY

                                  MARCH 1988

THIS COMMUNITY RELATIONS RESPONSIVENESS SUMMARY IS DIVIDED INTO THE FOLLOWING SECTIONS:

          SECTION I. OVERVIEW.  THIS SECTION DISCUSSES EPA'S PREFERRED
                     REMEDIAL ACTION ALTERNATIVE FOR OPERABLE UNIT 2 AND
                     PUBLIC COMMENTS ON THIS ALTERNATIVE.

         SECTION II. BACKGROUND OF COMMUNITY INVOLVEMENT AND CONCERNS.
                     THIS SECTION BRIEFLY DESCRIBES THE HISTORY OF
                     COMMUNITY INTEREST AND CONCERNS THAT AROSE DURING
                     REMEDIAL PLANNING ACTIVITIES AT THE CHISMAN CREEK SITE.

        SECTION III. SUMMARY OF MAJOR COMMENTS RECEIVED DURING THE PUBLIC
                     COMMENT PERIOD AND EPA'S RESPONSES TO THESE COMMENTS.
                     COMMENTS RECEIVED ARE SUMMARIZED AND CATEGORIZED
                     ACCORDING TO TOPICS.

         SECTION IV. REMAINING CONCERNS.  ALL REMAINING CONCERNS THAT EPA
                     OR THE STATE OF VIRGINIA SHOULD BE AWARE OF DURING
                     FUTURE REMEDIAL ACTIVITIES FOR THIS SITE ARE DISCUSSED
                     IN THIS SECTION.

IN ADDITION TO THE ABOVE SECTIONS, ATTACHMENT A PROVIDES A LIST OF THE COMMUNITY RELATIONS ACTIVITIES EPA HAS
CONDUCTED AT THE SITE TO THIS DATE.

I. OVERVIEW

THE CHISMAN CREEK SITE CONSISTS OF FOUR FLY ASH DISPOSAL AREAS, THREE MAN-MADE PONDS, A FRESH-WATER TRIBUTARY
STREAM THAT DRAINS THE SITE AND FLOWS INTO CHISMAN CREEK, AND THE CHISMAN CREEK ESTUARY.  EPA
HAS DIVIDED THE SITE INTO TWO OPERABLE UNITS TO FACILITATE STUDY OF AND ACTION AT THE SITE.  OPERABLE UNIT 1
CONSISTS OF THE FOUR FLY ASH DISPOSAL AREAS AND AREA GROUND WATER.  A REMEDIAL INVESTIGATION AND FEASIBILITY
STUDY (RI/FS) FOR OPERABLE UNIT 1 WERE PERFORMED AND A RECORD OF DECISION (ROD) WAS ISSUED BY EPA IN
SEPTEMBER 1986.  OPERABLE UNIT 2 CONSISTS OF THE THREE PONDS, THE FRESHWATER STREAM, AND THE
CHISMAN CREEK ESTUARY.  THIS RESPONSIVENESS SUMMARY FOCUSES ON THE PREFERENCES OF AND CONCERNS RAISED BY THE
COMMUNITY IN REGARD TO THE REMEDY FOR OPERABLE UNIT 2, AS RECOMMENDED IN THE FEASIBILITY STUDY AND
PROPOSED PLAN.

A SHORT SITE HISTORY, AS WELL AS THE FEASIBILITY STUDY FINDINGS AND A DESCRIPTION OF THE CLEANUP OPTIONS HAVE
BEEN PROVIDED PREVIOUSLY IN THE ROD.  THE PREFERRED ALTERNATIVES FOR OPERABLE UNIT 2 CONSIST OF
SURFACE DRAINAGE MODIFICATION NEAR POND A, AND NO ACTION OTHER THAN MONITORING AT THE OTHER PONDS, THE FRESH
WATER TRIBUTARY, AND THE CHISMAN CREEK ESTUARY.  IN GENERAL, THE SITE COMMUNITY HAS EXPRESSED
SUPPORT FOR THE PREFERRED ALTERNATIVE FOR OPERABLE UNIT 2 RECOMMENDED BY EPA.

II. BACKGROUND OF COMMUNITY INVOLVEMENT AND CONCERNS

SEVERAL COMMUNITY GROUPS HAVE BEEN INVOLVED AT THE CHISMAN CREEK SITE SINCE IT WAS PLACED ON THE NATIONAL
PRIORITIES LIST IN 1983.  THAT INVOLVEMENT HAS BEEN COORDINATED BY THE YORK COUNTY GOVERNMENT AND THE
CHESAPEAKE BAY FOUNDATION AND HAS GROWN TO INCLUDE MANY ENVIRONMENTAL AND ACADEMIC INSTITUTIONS.  EPA'S
COMMUNITY RELATIONS EFFORT BEGAN WITH A PUBLIC MEETING TO DISCUSS THE RI/FS WORKPLAN FOR OPERABLE UNIT 1 IN
APRIL 1984 AND HAS CONTINUED WITH DOOR-TO-DOOR VISITS, SMALL GROUP MEETINGS, AND ADDITIONAL PUBLIC MEETINGS. 
A PUBLIC COMMENT PERIOD ON THE FS FOR OPERABLE UNIT 2 WAS HELD FROM FEBRUARY 16 TO MARCH 22, 1988. A PUBLIC
MEETING ON THE FS FOR OPERABLE UNIT 2 WAS HELD MARCH 15, 1988. THE LEVEL OF CONCERN AND INTEREST IN THE SITE
HAS VARIED, AS DEMONSTRATED BY ATTENDANCE AT PUBLIC MEETINGS FOR THE SITE.  THE PUBLIC MEETING ON THE RI FOR



OPERABLE UNIT 1 IN DECEMBER 1985 DREW 120 RESIDENTS; THE MEETING ON THE OPERABLE UNIT 1 FS DREW APPROXIMATELY
40 PEOPLE.  ATTENDANCE WAS SOMEWHAT LOWER FOR PUBLIC MEETINGS ON OPERABLE UNIT 2.  THE MEETINGS ON THE
ECOLOGICAL STUDY RESULTS IN JULY 1987 AND THE FS IN MARCH 1988 HAD 30 ATTENDEES EACH.

THE PRIMARY EMPHASIS OF THE COMMUNITY HAS BEEN, AND CONTINUES TO BE, ON PROTECTING THE GROUND WATER, WHICH IS
THREATENED BY THE SITE, AND IMPROVING THE OVERALL QUALITY OF CHISMAN CREEK.  THERE IS ALSO INTEREST
IN ENSURING THAT THE SITE IS HANDLED IN A MANNER CONSISTENT WITH ITS PLANNED RECREATIONAL USE AFTER REMEDIAL
ACTION THERE IS COMPLETE.

III. SUMMARY OF MAJOR COMMENTS RECEIVED DURING THE PUBLIC COMMENT PERIOD AND EPA'S RESPONSES TO THESE
     COMMENTS

COMMENTS ON THE PROPOSED ALTERNATIVE FOR OPERABLE UNIT 2 RECEIVED AT THE PUBLIC MEETING ON MARCH 15, 1988 AND
DURING THE PUBLIC COMMENT PERIOD CAN BE GROUPED INTO FOUR CATEGORIES:

        - SCOPE OF THE REMEDIAL INVESTIGATION
        - REMEDIAL OPTIONS FOR POND A
        - REMEDIAL OPTION FOR THE CHISMAN CREEK ESTUARY
        - MONITORING AND MAINTENANCE.

A SUMMARY OF THE COMMENTS AND EPA'S RESPONSES TO THEM IS PROVIDED BELOW.

A. SCOPE OF THE REMEDIAL INVESTIGATION

        COMMENTOR:  WHY WASN'T POND X STUDIED DURING THE REMEDIAL INVESTIGATION?

        RESPONSE:  THERE HAS BEEN NO INDICATION THAT POND X WHICH IS NEXT
        TO WOLFTRAP ROAD AND SET BACK FROM THE SITE, HAS BEEN AFFECTED BY
        EROSION OF FLY ASH.

        COMMENTOR:  THERE IS ANOTHER POND ON THE OTHER SIDE OF WOLFTRAP
        ROAD; WHY WASN'T IT STUDIED?

        RESPONSE:  IT IS NOT LIKELY THAT THIS POND WAS AFFECTED BY FLY ASH.

B. REMEDIAL OPTIONS

        COMMENTOR:  WHY WOULD FILLING IN POND A RESULT IN THE LOSS OF WETLANDS?

        RESPONSE:  POND A COVERS APPROXIMATELY THREE ACRES.  FISH AND
        TURTLES POPULATE IT AND MIGRATING WATER FOWL USE IT AS WELL.
        FILLING THE POND IN WOULD THEN RESULT IN THE LOSS OF THREE ACRES
        OF AN OPEN WETLAND ENVIRONMENT.  THIS IS WHY EPA IS NOT PROPOSING
        THIS REMEDY.

        COMMENTOR:  WILL THE PROPOSED REMEDY FOR POND A REQUIRE THAT PUMPS
        WILL BE OPERATING AT THE SITE IN THE FUTURE?

        RESPONSE:  NO.  WATER WILL BE COLLECTED THROUGH SWALES, WHICH ARE
        SIMILAR TO DRAINAGE DITCHES.  THERE WILL NOT BE ANY PUMPS AT THE SITE.

        COMMENTOR:  A RESIDENT WHO IDENTIFIED HIMSELF AS A PROFESSIONAL
        ENGINEER EXPRESSED DOUBT THAT THE CHISMAN CREEK CLEANUP WAS BEING
        CONDUCTED PROPERLY.  HE SUGGESTED CLEAN UP OPTIONS BE BETTER JUSTIFIED.

        RESPONSE:  EPA BELIEVES THE RI/FS HAS FORMED A SOLID BASIS FOR
        CHOOSING A CLEAN UP ALTERNATIVE ADDRESSING CONTAMINATION OF CHISMAN
        CREEK, ON-SITE PONDS AND STREAMS.

C. REMEDIAL ACTION FOR THE CHISMAN CREEK ESTUARY

        COMMENTOR:  HOW DID EPA COME UP WITH THE FIGURE OF A SIX-ACRE AREA
        REQUIRED FOR DREDGING?



        RESPONSE:  THE SIX-ACRE FIGURE WAS DETERMINED AS A RESULT OF THE
        REMEDIAL INVESTIGATION SAMPLING.

D. MONITORING AND MAINTENANCE

        COMMENTOR:  WHAT WILL THE FREQUENCY OF SAMPLING AND MONITORING BE?

        RESPONSE:  THE MONITORING PLAN WILL BE WORKED OUT DURING REMEDIAL
        DESIGN.  IT WILL PROBABLY BE SOMEWHAT FLEXIBLE, BASED ON THE
        RESULTS OF THE SAMPLING DURING THE FIRST FEW YEARS.

IV. REMAINING CONCERNS

LOCAL RESIDENTS EXPRESS ONE PRIMARY CONCERN IN REGARD TO OPERABLE UNIT 2 THAT SHOULD BE ADDRESSED IN THE
FUTURE, AS APPROPRIATE:  THEY WOULD LIKE TO BE KEPT INFORMED OF THE DETAILS OF THE MONITORING PLAN THAT WILL
BE WORKED OUT DURING REMEDIAL DESIGN.  ONCE THE MONITORING IS IN PLACE, THE RESULTS SHOULD BE COMMUNICATED TO
THE PUBLIC PERIODICALLY, PERHAPS THROUGH THE COUNTY GOVERNMENT OR ONE OF THE LOCAL ORGANIZED GROUPS.



                                  APPENDIX A

   - APRIL 23, 1984 -- EPA HELD A PUBLIC MEETING ON THE WORKPLAN FOR THE
     RI/FS FOR OPERABLE UNIT 1.

   - SEPTEMBER 10-13, 1984 -- EPA VISITED RESIDENTS AND DISTRIBUTED A FACT
     SHEET WHICH EXPLAINED FUTURE PLANS FOR THE SITE.

   - DECEMBER, 1985 -- EPA ISSUED A PRESS RELEASE ON THE RI FOR OPERABLE UNIT 1.

   - DECEMBER, 1985 -- EPA HELD A PUBLIC MEETING ON THE REMEDIAL INVESTIGATION.

   - AUGUST 25, 1986 -- LOCAL OFFICIALS AND RESIDENTS WERE CONTACTED
     REGARDING THE RELEASE OF THE FEASIBILITY STUDY FOR OPERABLE UNIT 1.

   - AUGUST 26, 1986 -- THE FS FOR OPERABLE UNIT 1 WAS DISTRIBUTED TO 4
     INFORMATION CENTERS IN THE COMMUNITY.  A PRESS RELEASE WAS ALSO ISSUED.

   - SEPTEMBER 11, 1986 -- EPA MET WITH THE STEWARDSHIP COMMITTEE.

   - SEPTEMBER 15, 1986 -- THE COMMENT PERIOD WAS EXTENDED TO SEPTEMBER 24.

   - SEPTEMBER 22, 1986 -- EPA HELD A PUBLIC MEETING ON THE FS FOR OPERABLE UNIT 1.

   - JULY 1, 1987 -- EPA AND THE U.S. FISH AND WILDLIFE SERVICE HELD A
     PUBLIC MEETING TO DISCUSS THE ECOLOGICAL STUDY.

   - MARCH 15, 1988 -- PUBLIC MEETING ON THE FEASIBILITY STUDY FOR OPERABLE UNIT 2.



                                   TABLE 3

                    ANALYSIS OF SURFACE WATER FOR VANADIUM

   POND A     POND B      POND C       WORMLEY     TRIBUTARY     BEAVENDOM
                                       POND *                    CREEK *

   68 PPB     8.4 PPB     NONE         NONE        104 PPB       NONE
                          DETECTED     DETECTED                  DETECTED

   75 PPB     NONE        NONE         NONE        368 PPB       NONE
              DETECTED    DETECTED     DETECTED                  DETECTED

   * REFERENCE AREA.

                                   TABLE 16

                         ACTION AND LOCATION-SPECIFIC
             ARAR REQUIREMENTS FOR SELECTED REMEDIAL ALTERNATIVE *

   ACTIVITY               ARAR CITATION             REQUIREMENT

   ACTIVITY WITHIN A      EXECUTIVE ORDER 11988,    TAKE ACTION TO AVOID
   FLOOD PLAIN            PROTECTION OF FLOOD       ADVERSE EFFECTS,
                          (40 C.F.R. PART 6,        MINIMIZE POTENTIAL
                          APPENDIX A)               HARM, RESTORE AND
                                                    PRESERVE NATURAL AND
                                                    BENEFICIAL VALUES

   ACTIVITY IN A WETLAND  EXECUTIVE ORDER 11990,    TAKE ACTION TO MINIMIZE
                          PROTECTION OF WETLANDS    THE DESTRUCTION, LOSS
                          (40 C.F.R. PART 6,        OR DEGRADATION OF
                          APP. A)                   WETLANDS

   ACTIVITY AFFECTING A   FISH & WILDLIFE           TAKE ACTION TO PROTECT
   STREAM OR RIVER        COORDINATION ACT,         FISH OR WILDLIFE
                          16 U.S.C. SECTION 661
                          ET. SEQ.; 40 C.F.R.
                          SECTION 302

   DISCHARGE OF           CLEAN WATER ACT,          MEET EFFLUENT
   POLLUTANTS INTO        33 U.S.C. SECTION         LIMITATIONS BASED ON
   WATER OF THE UNITED    402(A)(1)                 BEST PROFESSIONAL
   STATES THROUGH A       40 C.F.R. SECTION 122     JUDGEMENT
   POINT SOURCE

   * CONTAMINANT-SPECIFIC ARARS FOR THE SELECTED REMEDIAL ALTERNATIVE ARE
     IDENTIFIED IN TABLE 1.


